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(54) PIPET AND USING MEDHOD THEREOF 

(57)Abstract: 

PURPOSE: To obtain a pipet employing ink jet 
system in which a chamber can be filled with a 
sample liquid without leaving any bubble while 
enhancing the dispensation accuracy. 
CONSTITUTION: When a nozzle 2 is brought into 
contact with the surface of a sample liquid, the 
sample liquid is sucked up into a chamber 3 through 
capillarity. Since the air in the chamber 3 is 
discharged through a ventilation tube 5 to the 
outside, the chamber 3 is filled with the sample liquid 
15 without leaving any bubble when the liquid level 
reaches a reservoir 6. When a voltage is applied to a 
piezoelectric element 7, the piezoelectric element 7 
contracts in the direction of an arrow in proportion to 
the applied voltage to bend a membrane 4 upward. 
Since the chamber is inflated the sample liquid 1 5 is 
caused to flow into the chamber 3 through the 
ventilation tube 5 by means of the reservoir 6. When 
the applying voltage is removed, recovery force acts 

on the piezoelectric element 7 to generate a pressure wave in the chamber 
nozzle 1 thus delivering the droplet through the nozzle 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pipet characterized by to have an aeration way for missing outside the air 
bubbles which it has in a point the nozzle which made sucking of a liquid possible according 
to capillarity, a chamber is arranged in that upper part, and the membranella which bends in 
the upper part of this chamber through the drive which carries out minute displacement with 
an electrical signal, and by which the force is given to it is arranged, and consider as the 
configuration which makes the liquid filled in a chamber by bending actuation of this 
membranella breathe out, and produce in said chamber. 

[Claim 2] The pipet according to claim 1 which a liquid is sucked up inside a chamber 
according to the capillarity of said nozzle, and also is characterized by having enabled supply 
of a liquid to the interior of a chamber from the end of said aeration way instead of this. 
[Claim 3] The pipet according to claim 1 or 2 characterized by arranging the reservoir used 
as the liquid pool section in the state of atmospheric-air disconnection in the slanting upper 
part of said chamber, and for the pars basilaris ossis occipitalis of this reservoir being in the 
location above the upper part of said chamber, this level, or it, and changing [ this reservoir 
pars basilaris ossis occipitalis and the chamber upper part are open for free passage, and ] 
through said aeration way. 

[Claim 4] The nozzle of which sucking of a liquid was made possible according to capillarity, 
and the chamber located in the upper part, The reservoir is located in the membranella 
located in the upper part of said chamber, and the slanting upper part of said chamber, and it 
was made to have a pars basilaris ossis occipitalis in the location above the upper part of 
said chamber, this level, or it. The pipet characterized by having considered as the 
configuration to which it bends through the drive which arranges and grows into a single 
assembly and carries out minute displacement of the free passage way which circulates the 
pars basilaris ossis occipitalis of said reservoir, and the upper part of said chamber with an 
electrical signal at said membranella, and the force is given. 

[Claim 5] Said single assembly joins the upper layer, a middle lamella, and a lower layer board, 
and changes, and said nozzle is formed in said lower layer board. Said chamber, a path, and a 
reservoir pars basilaris ossis occipitalis are formed in said medium-rise board. The tooth 
space for arranging the parts and said drives other than the pars basilaris ossis occipitalis of 
said reservoir to the board of said upper layer is formed. The pipet according to claim 4 
characterized by the sheet metal which said nozzle, a chamber, a free passage way, and a 
reservoir are arranged by the laminating of these boards at a single string, and has the 
flexibility of said upper layer and a middle lamella which should serve as said membranella 
between boards intervening. 

[Claim 6] Said drive is the pipet of claim 1 characterized by having consisted of the 
piezoelectric device or the electrostatic actuator, and this piezoelectric device or 
electrostatic actuator having pasted said membranella thru/or claim 4 given in any 1 term. 
[Claim 7] The volume breathed out from said nozzle is a pipet according to claim 6 
characterized by being controlled by at least one of the electrical potential difference 
impressed to said piezoelectric device or actuator, the shape of an electrical-potential- 
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difference pulse form, and the counts of pulse impression. 

[Claim 8] The pipet according to claim 7 characterized by making into a saw tooth wave the 
shape of an electrical-potential-difference pulse form impressed to said piezoelectric device 
or actuator. 

[Claim 9] The pipet of the multi-method characterized by the membranella which arranges 
many pipets of claim 1 thru/or claim 8 given in any 1 term to one assembly, and is used for it 
at the liquid regurgitation of these pipets changing as a configuration which bends 
alternatively and is controlled by the drive which became independent, respectively. 
[Claim 10] Operation of the pipet characterized by placing this pipet into a temperature-and- 
humidity managed container after the distributive-pouring activity of the sample liquid by the 
pipet of claim 1 thru/or claim 9 given in any 1 term. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pipet which carries out the regurgitation 

of the microscopic little liquid correctly. 

[0002] 

[Description of the Prior Art] There are what attached the rubber bladder in the glass body 
of a pipet, and a thing made to equip with a micro syringe at this as a product made of the 
synthetic resin [ body / of a pipet ] using the injection fabricating method in the conventional 
pipet 

[0003] The former pours comparatively a lot of liquids distributive^, and has structure which 
carries out inhalation discharge of the sample liquid by carrying out compression restoration 
of the rubber bladder. 

[0004] The latter pours distributively a 10~2I. - 10~7I. slight amount liquid, and it consists of a 
body with a micro syringe, and a disposable-type chip (nozzle) formed in the shape of a taper. 
By suction of a micro syringe, and pressurization By performing inhalation discharge of a 
liquid, since the chip of a point is throwing away, it is not necessary to wash a pipet at the 
time of sample liquid exchange and, and turbidity with other sample liquid can be prevented 
easily. 

[0005] in addition, electromagnetism — the auto pipeter using a motor, a piezo-electric 
pump, etc. is devised. Moreover, with development of analysis techniques, such as a cell, 
blood, and a gene, speeding up of analysis and reduction of use sample liquid come to be 
required, and, recently, the needs for the pipet which has the distributive-pouring capacity of 
nano order (in fact 10~9I. - 10~12l.) also in a pipet are increasing. However, in the 
conventional pipet, as mentioned above, 10~7I. distributive pouring is a limitation, and the 
precision cannot be referred to as enough, either. 

[0006] From such a situation, the ink jet device in which it is used with the head of an ink jet 
printer attracts attention recently, and the paper is also announced although it is the 
experimental stage. 

[0007] This ink jet method has what uses the actuator adapting a cylindrical piezoelectric 
device, and the thing which uses a laminating mold or a stick type piezoelectric device. 
[0008] Among these, the former has structure which inserted the tube (sample liquid supply 
pipe) 25 which leads to the nozzle section 22 inside the actuator (cylindrical piezoelectric 
device) 23, as shown in drawing 13 . If an electrical potential difference is impressed to an 
actuator 23, the bore of the cylindrical piezoelectric device will be shrunken, a pressure will 
be applied to the sample liquid in a tube 25, and the sample liquid of nano order will be 
breathed out from the nozzle section 22. The lead wire of the electrical signal with which 21 
is impressed to the body of a pipet and 24 is impressed to an actuator 23, the reservoir with 
which 26 becomes eye a sample liquid pool, and 27 are sample liquid. 

[0009] One of the walls of a chamber is the membranella (sheet metal which has flexibility) 
which pasted up the piezoelectric device, and the latter applies a pressure to a chamber and 
makes sample liquid breathe out from a nozzle tip by sagging sheet metal by impressing an 
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electrical potential difference to a piezoelectric device. As for sample liquid, both are supplied 
from a reservoir. The rates of the breathed-out sample liquid are several m/s - dozens m/s. 
[0010] 

[Problem(s) to be Solved by the Invention] When an ink jet method was adopted as a pipet, 
there were the following points which should be improved. 

[0011] (1) The conventional pipet is closed mold, and if it is going to inhale sample liquid from 
a nozzle point instead of a reservoir when the mechanism of an ink jet method is applied to 
the pipet of such closed mold," air (air bubbles) will remain in a chamber. If air is in a chamber, 
the regurgitation of sample liquid will become impossible. Moreover, the sample liquid in a 
chamber remains after distributive pouring from these reasons. 

[0012] (2) When using as a pipet, generally sample liquid is attracted in a chamber through the 
nozzle prepared at the tip of pipet ****, but userHriendliness will become good if sample 
liquid is supplied by the chamber through a reservoir. 

[0013] (3) The purpose which makes the amount of distributive pouring little microscopic 
raises the utilization factor of the reagent of high cost, and is to reduce the so-called volume 
thrown away vainly. As shown in drawing 13 , since they are connected through a tube, having 
used the reservoir 26 and the body 21 as another object, if the distance of the sample liquid 
supply way 25 between reservoir 26 and a body 21 becomes long and this is used as a pipet, 
in case sample liquid will be filled in the chamber of a pipet, by the conventional ink jet 
method, a lot of sample liquid is needed. Moreover, in order to send sample liquid to normal 
from a reservoir to a chamber, pneumatic pressure is applied from a reservoir, pouring sample 
liquid must be continued until the air bubbles in a chamber are lost, and it becomes the cause 
in which this also needs a lot of sample liquid. 

[0014] (4) In case the drop of nano order is poured distributively, adhesion of the moisture to 
the pipet external surface by change of temperature and humidity etc. reduces distributive- 
pouring precision greatly. 

[0015] The purpose of this invention solves the above-mentioned problem, and aims at 
offering the operation to the pipet which can treat a little liquid still more nearly microscopic 
than 10~6I. with a sufficient precision. 
[0016] 

[Means for Solving the Problem] Fundamentally, this invention proposes the following 
technical-problem solution means, in order to attain the above-mentioned purpose. 
[0017] One has in a point the nozzle which made sucking of a liquid (sample liquid) possible 
according to capillarity in a pipet A chamber is arranged in the upper part and the 
membranella which bends in the upper part of this chamber through the drive which carries 
out minute displacement with an electrical signal and by which the force is given to it is 
arranged. It is characterized by having an aeration way for missing outside the air bubbles 
which consider as the configuration which makes the liquid with which bending actuation of 
this membranella was filled up in the chamber breathe out, and are produced in said chamber 
(let this be the 1st technical-problem solution means). 

[0018] The nozzle to which another made sucking of a liquid possible according to capillarity 
in the pipet. The chamber located in the upper part, and the membranella located in the upper 
part of said chamber, The reservoir is located in the slanting upper part of said chamber, and 
it was made to have a pars basilaris ossis occipitalis in the location above the upper part of 
said chamber, this level, or it. It is characterized by having considered as the configuration to 
which it bends through the drive which arranges and grows into a single assembly and carries 
out minute displacement of the free passage way which circulates the pars basilaris ossis 
occipitalis of said reservoir, and the upper part of said chamber with an electrical signal at 
said membranella, and the force is given (let this be the 2nd technical-problem solution 
means). 

[0019] Another is characterized by placing this pipet into a temperature-and-humidity 
managed container after the distributive-pouring activity of the sample liquid by the pipet as 
operation of a pipet which has the description stated with the above 1st and the 2nd 
technical-problem solution means. 
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[0020] 

[Function] Operation of the 1 st technical-problem solution means — According to the pipet 
constituted as mentioned above, if a nozzle tip is contacted on a sample oil level, the air 
bubbles (the air which is not mixed as air bubbles into liquid is included) which sample liquid 
was sucked up in the chamber using capillarity, and remained in the chamber will be emitted 
outside through an aeration way. Consequently, it is possible to fill sample liquid in a chamber. 

[0021] Thus, in the condition of having filled sample liquid in the chamber, without making air 
intermingled, if bending actuation of the membranella is carried out with a drive, the sample 
liquid which is in an aeration road side first will flow into a chamber side, the pressure wave of 
the direction of a nozzle will occur in a chamber after that, and a microscopic little drop will 
be breathed out by expansion of the volume in a chamber, and contraction from a nozzle. 
[0022] Operation of the 2nd technical-problem solution means — Fundamentally also in this 
technical-problem solution means, the same operation as the technical-problem solution 
means of the above 1st is made. In this case, when sample liquid is sucked up from a nozzle 
side to a chamber using capillarity, the air bubbles which remain in a chamber through the 
free passage way and reservoir which connect the chamber upper part and a reservoir pars 
basilaris ossis occipitalis are emitted outside. 

[0023] Moreover, sample liquid is sucked up to a chamber side according to the capillarity of 
a nozzle like the above, and also instead of this, it also becomes possible to supply sample 
liquid to a chamber through said reservoir and a free passage way, and in this case, the air 
bubbles which remain in a chamber are emitted outside through a nozzle, and can fill up the 
inside of a chamber with sample liquid. Therefore, according to this invention, an aeration way 
for said free passage way to miss air bubbles and the supply way of sample liquid are made to 
serve a double purpose. 

[0024] Furthermore, since the free passage way (sample [ an aeration way-cum-] liquid 
supply way) of a between can be intensively arranged to one assembly, a chamber, a 
reservoir, and these Since distance of the supply way can be shortened and the reservoir 
pars basilaris ossis occipitalis is moreover set as the location, this level, or the high location 
of the chamber upper part when the above-mentioned free passage way is used as a sample 
liquid supply way, sample liquid prevents applying to a vent pipe and remaining from a 
reservoir. 

[0025] As a drive which gives bending to the above-mentioned membranella, accommodation 
of the amount of distributive pouring breathed out from a pipet although a piezoelectric 
device or an electrostatic actuator is mentioned is easily regulated automatically by carrying 
out adjustable control of the shape of a piezoelectric device or the electrical potential 
difference impressed to an electrostatic actuator, and an electrical-potential-difference pulse 
form, and the count of pulse impression. 

[0026] Moreover, this pipet structure is multi-arranged to one assembly, and distributive 
pouring of the sample liquid of varieties and broad selection of the amount of distributive 
pouring are attained because an individual exception makes controllable alternatively each 
drive (a piezoelectric device, electrostatic actuator, etc.) which drives the membranella for 
every pipet 

[0027] Operation of the 3rd technical-problem solution means — with this technical-problem 
solution means The operation as the above 1st or the 2nd technical-problem solution means 
with the same pipet is made, and also at the time of pipet un-using it By putting a pipet into 
a temperature-and-humidity managed container, moisture other than the sample liquid which 
can prevent degradation by the temperature rise of the sample liquid which remains in a 
chamber after distributive pouring, and adheres to the pipet exterior etc. is removable. 
Furthermore, as described above, when a nozzle, a chamber, and a reservoir are formed in 
the interior of one assembly, a reservoir can also be put in in a temperature-and-humidity 
managed container as some bodies of a pipet. 
[0028] 
[Example] 
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[Example 1] The important section sectional view seen from the side face of the 1st example 
of this invention to drawing 1 is shown. 

[0029] In drawing 1 , 1 is a body of a pipet and has the nozzle 2 which has a capillary tube 
function in a point, the chamber 3 used as the sample liquid hold section, the membranella 4 
formed with the sheet metal which has flexibility, a vent pipe (aeration way; free passage way) 
5, the reservoir 6 used as the liquid pool section, and piezoelectric-device 7 grade as the 
main element A piezoelectric device 7 may be replaced with an electrostatic actuator. 
[0030] One assembly used as "the body 1 of a pipet joins the assembly elements (board) 11, 
12, and 13 of three layers, and is constituted. To the lower layer assembly element 11 Taper- 
like narrow diameter nozzle 2, is formed. To the medium-rise assembly element 12 While the 
chamber 3 which has a bigger bore than a nozzle 2 is formed, pars-basilaris-ossis-occipitalis 
6a of a vent pipe 5 and a reservoir 6 is formed, and the tooth space 14 in which a part of 
piezoelectric device 7 is held, and partial 6b other than the pars basilaris ossis occipitalis of a 
reservoir 6 are formed in the upper assembly element 13. 

[0031] One assembly 1 is constituted from a laminating and joining by three layers in these 
assembly elements 11, 12, and 13, and the assembly element 12 and the sheet metal which 
should turn into membranella 4 among 13 are made to intervene. By this, a chamber 3 is 
arranged in the upper part of a nozzle 2, membranella 4 is arranged in the upper part of a 
chamber 3, and the vent pipe 5 for missing the air bubbles produced in a chamber 3 in the 
location where membranella 4 touches is arranged. Moreover, a reservoir 6 is arranged in the 
state of atmospheric-air disconnection in the slanting upper part of a chamber 3. A reservoir 
6 has that pars-basilaris-ossis-occipitalis 6a in the location above the upper part of a 
chamber 3, this level, or it, and this reservoir pars-basilaris-ossis-occipitalis 6a and the 
chamber 3 upper part are open for free passage through a vent pipe 5, and it changes. The 
chamber 3 and the reservoir 6 have layout composition located in the vertical direction next 
to slanting through septum 13a. Thereby, a nozzle 2, a chamber 3, a vent pipe 5, and a 
reservoir 6 are intensively arranged in a single string by one assembly (body of a pipet) 1. 
[0032] The part which crosses a reservoir 6 among sheet metal 4 f which constitutes 
membranella 4 is punctured as shown in sign 4'a, and it is made for the reservoir 6 to have 
led to the vent pipe 5. 

[0033] The piezoelectric device (membranella drive) 7 of a laminating mold is pasted up on 
the top face of membranella 4. In order that a chamber 3 may reconcile the demand used as 
the excess of capacity, and the demand which secures the projected net area (touch area) of 
a piezoelectric device 7, it extracts most bores of a chamber 3 rather than the path of a 
piezoelectric device 7, and has made only the bore of up 3a of a **** (making it small) and a 
chamber 3 larger than the path of a piezoelectric device 7. A piezoelectric device 7 is 
supported by the substrate 9 through arm 9a. 8 is an electrode. 

[0034] Next, the distributive-pouring actuation accompanying the example of use of the pipet 
of this example and it is explained. 

[0035] In drawing 1 , if tip opening of a nozzle 2 is contacted on a sample oil level (illustration 
abbreviation), an oil level will go up to the chamber 3 interior according to capillarity. Since 
the air in a chamber 3 (air bubbles) is emitted out of the body 1 of a pipet (atmospheric air) 
through a reservoir 6 through a vent pipe 5, sample liquid 15 is filled without making air 
bubbles remain in a chamber 3, when an oil level reaches a reservoir 6. 

[0036] If a chamber 3 and a reservoir 6 are filled up covering sample liquid 15, nozzle 2 tip will 
be separated from a sample oil level, if it sets so that a nozzle 1 may be turned to a 
distributive-pouring location, and an electrical potential difference is impressed to a 
piezoelectric device 7 in this condition, in proportion to an electrical potential difference, a 
piezoelectric device 7 will be shrunken towards the drawing Nakaya mark (shaft orientations), 
and membranella 4 will bend upward in connection with it. Since the volume of a chamber 3 
expands at this time, sample liquid 15 flows in in a chamber 3 through a vent pipe 5 from a 
reservoir 6. Here, if applied voltage is set to 0V, stability will work to a piezoelectric device 7, 
the pressure wave to the direction of a nozzle 2 occurs in a chamber 3, and a drop is 
breathed out from a nozzle 2. The drop breathed out is ultralow volume to the inhaled volume. 
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Moreover, the regurgitation of a drop can be continuously performed until the inhaled sample 
oil level reaches bottom 6a of a reservoir 6. 

[0037] The example of pulse shape used for the drive of a piezoelectric device 7 is shown in 
drawing 2 and drawing 3 . Moreover, while frequency dependent [ of the drop rate to each 
wave ] is shown in drawing 4 , frequency dependent [ of the amount of drops to each wave ] 
is shown in drawing 5 . 

[0038] The wave of drawing 2 has a rapid standup, and since pulse width is narrow, as shown 
in drawing 4 , a high-speed drop is obtained comparatively. However, a drop rate and the 
amount of drops are unstable to a frequency, and a drop will be divided into some drops as 
shown in drawing 6 . 

[0039] On the other hand, in the wave (sawtooth waveform of a loose standup and 
comparatively large pulse width) of drawing 3 , as shown in drawing 4 and drawing 5 , the drop 
rate and the amount of drops were stable to the frequency, and as moreover shown in 
drawing 7 , one drop was obtained to one pulse. 

[0040] Therefore, it can be said that a loose standup and the comparatively large pulse width 
of the pulse shape used for the pipet in this invention are desirable. Moreover, as a result of 
measuring the count (count of pulse impression to piezoelectric device) dependency of a 
pulse of the amount of distributive pouring when using the pulse shape of drawing 3 , the 
stable proportionality as shown in drawing 8 was obtained. Moreover, the amount of 
distributive pouring is controllable by at least one of the shape of the electrical potential 
difference impressed to a piezoelectric device 7, and an electrical-potential-difference pulse 
form, and the counts of pulse impression (the number of cycles). 

[0041] Another example of a use mode of the pipet applied to drawing 9 at this example is 
shown. 

[0042] In this example of use, with the pipet 30 currently used from the former, sample liquid 
1 5 is supplied to the reservoir 6 in the pipet 1 concerning this example, it is made to be 
introduced from the reservoir 6 through a vent pipe 5 at the chamber 3, and this sample liquid 
15 uses the vent pipe 5 as a sample liquid supply way. 

[0043] In this example, the air in a chamber 3 (air bubbles) is emitted out of a pipet 1 
(atmospheric air) through a nozzle 2 in the process in which sample liquid 1 5 flows to a 
chamber 3. 

[0044] In addition, in this example, a vent pipe may newly be prepared in the opposite side of 
a vent pipe 5. About the regurgitation of the drop after the chamber 3 was filled up with 
sample liquid 1 5, it is the same as that of the use mode of drawing 1 . 
[0045] Since reservoir pars-basilaris-ossis-occipitalis 6a is located above a chamber 3 
although it is necessary to newly supply sample liquid 15 when a sample oil level reaches 
pars-basilaris-ossis-occipitalis 6a of a reservoir 6, and it has the structure where a chamber 
3, a vent pipe 5, and a reservoir 6 are arranged intensively moreover to one pipet assembly 1, 
the amount of survival of sample liquid 15 and the amount of the sample liquid 15 to be used 
can be held down to minimum. 

[0046] According to this example, the following effectiveness is done so. 
[0047] (b) By arranging a vent pipe 5 so that the ink jet method of an ink jet printer may be 
applied and it may lead to the upper part (location which touches membranella 4) of the 
chamber 3 of the pipet 1 When nozzle 2 tip is contacted on a sample oil level and sample 
liquid is inhaled in a chamber 3 using capillarity, the air bubbles which remained in the 
chamber 3 Since it is emitted outside through a vent pipe 5, the minute displacement 
(bending) through the drive of membranella 4 can be told to the liquid in a chamber 3, and a 
slight quantity of the drop regurgitation becomes possible. 

[0048] (b) Moreover, it can use for the end of a vent pipe 5 by installing a reservoir 6 
conversely also as a sample liquid supply way from a reservoir 6 to a chamber 3. 
[0049] (c) Since distance of the supply way can be shortened and the reservoir 6 is moreover 
made higher in level than the location of a chamber 3 when a vent pipe 5 is used as a sample 
liquid supply way, since the chamber 3, the vent pipe 5, and the reservoir 6 are intensively 
arranged to one assembly 1, sample liquid can prevent applying to a vent pipe 5 and remaining 
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from a reservoir 6. 

[0050] (d) Accommodation of the amount of distributive pouring breathed out is easily 
controllable by carrying out adjustable control of the shape of a piezoelectric device 7 or the 
electrical potential difference impressed to the electrostatic actuator replaced with this, and 
an electrical-potential-difference pulse form, and the count of pulse impression. 
[0051] [Example 2] The sectional view seen from the transverse-plane side of the 2nd 
example of this invention to drawing 10 is shown. The same sign as the sign used for the 1st 
example shows the same or a common element among drawing. 

[0052] This example shows the pipet of a set type (multi-arrangement) which used pipet 
structure concerning the 1st example as the set element (the aeration way 5 and a reservoir 
6 are in the location which does not appear in a drawing, when it sees from a transverse- 
plane side). 

[0053] Namely, the pipet structure which consists of an element of the nozzle 2 as stated 
above, a chamber 3, membranella 4, a vent pipe 5, and reservoir 6 grade arranges to seriate, 
and is arranged seriate at one assembly 1 (assembly which boards 11, 12, and 13 join three 
layers in one, and changes), and the piezoelectric device 7 is arranged for every pipet 
structure. 

[0054] The control system is set up and it enables it to have controlled alternatively the 
drive (bending actuation of membranella 4) of each piezoelectric device 7 so that the drive of 
a piezoelectric device 7 is performed independently. 

[0055] According to this method, the regurgitation can be carried out to coincidence 
separately [ do so the same effectiveness as an example 1, and also / liquid / 15 / of 
varieties / sample ]. The amount of distributive pouring breathed out from each element is 
determined by the electrical potential difference impressed to a piezoelectric device as the 
example 1 described, the shape of an electrical-potential-difference pulse form, and the 
number of cycles of a pulse. Therefore, the total amount of distributive pouring breathed out 
from the pipet of multi-arrangement is controllable by the amount of distributive pouring 
breathed out from each element, and a number of an element of combination used for the 
regurgitation. 

[0056] [Example 3] Drawing 1 1 is drawing having shown the temperature-and-humidity 
management method of the pipet 1 in the above-mentioned example. The pipet 1 by this 
example is attached in the arm 32 of an automatic pipetting device, and it programs to keep a 
pipet 1 in the temperature-and-humidity managed container 31 except the time of 
restoration of sample liquid, and a distributive-pouring (drop regurgitation) activity. Since the 
body and reservoir 6 have integral construction and the piezoelectric device 7 is further used 
as a driver element, a pipet 1 can be easily miniaturized, even if it is a multi-arrangement 
mold. Therefore, it is possible to be able to miniaturize the temperature-and-humidity 
managed container 31, and to raise management effectiveness sharply. In this example, while 
forming Peltier device 33 for temperature-and-humidity management on the whole surface of 
the temperature-and-humidity managed container 31, the bottom was covered with the 
drying agent 34. 

[0057] Change of the temperature of the temperature-and-humidity managed container 31 
and humidity is shown in drawing 12 . On the occasion of receipts and payments of a pipet 1, 
temperature and humidity were always able to keep the inside of a container at 4 degrees C 
or less, although some rise was seen. Moreover, waterdrop etc. was not looked at at all by 
the pipet 1. 
[0058] 

[Effect of the Invention] When sucking up (1) sample liquid using the capillarity of a nozzle, 
the situation of making air bubbles remaining in a chamber can be abolished, it can become 
possible to adopt a drop injection method as a pipet, and microscopic little sample liquid can 
be made to pour distributively with a sufficient precision according to the 1st technical- 
problem solution means. 

[0059] It can use also as a sample liquid supply way in the case of functioning as an aeration 
way for the path which makes (2) reservoirs and the chamber other than effectiveness of the 
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above (1) open for free passage missing air bubbles according to the 2nd technical-problem 
solution means, and also supplying sample liquid to a chamber from a reservoir side. 
[0060] (4) In this case, a nozzle, a chamber, a path, and a reservoir can be packed into one 
assembly, can be arranged, distance of the path between nozzle chambers can be shortened, 
and the futility which remains sample liquid in the above-mentioned path (sample liquid supply 
way) and a reservoir can be lost by considering as the physical relationship which moreover 
made the reservoir higher than the chamber upper part Moreover, these elements can be 
packed into a compact for a reservoir with one assembly as some bodies of a pipet. 
[0061] The sample liquid which the effectiveness of the above, (1), (2), and (3) is done so 
according to the 3rd technical-problem solution means, and also remains in a chamber after 
(4) distributive pouring can remove moisture other than the sample liquid which can prevent 
degradation by the temperature rise and adheres to the pipet exterior by this etc. by putting 
a pipet into a temperature-and-humidity managed container. A reservoir can also be put in in 
this temperature-and-humidity managed container as some bodies of a pipet, and 
preservation of the sample liquid in a reservoir is also made good. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section sectional view of the pipet concerning the 1 st example of 
this invention. 

[Drawing 2] Drawing showing an example of the pulse shape impressed to the piezoelectric 
device used for the 1st example of the above. 

[Drawing 3] Drawing showing an example of the pulse shape impressed to the piezoelectric 
device used for the 1st example of the above. 

[Drawing 4] The diagram showing the relation between the rate of the drop breathed out from 
a pipet when the above-mentioned pulse is impressed to a piezoelectric device, and pulse 
frequency dependent 

[Drawing 5] The diagram showing the relation between the amount of drops breathed out 
from a pipet when the above-mentioned pulse is impressed to a piezoelectric device, and 
pulse frequency dependent. 

[Drawing 6] The explanatory view showing the drop configuration breathed out from a pipet 
when the electrical potential difference of the pulse shape of drawing 2 is impressed to the 
above-mentioned piezoelectric device. 

[Drawing 7] The explanatory view showing the drop configuration breathed out from a pipet 
when the electrical potential difference of the pulse shape of drawing 3 is impressed to the 
above-mentioned piezoelectric device. 

[Drawing 8] The explanatory view showing the relation of the amount of distributive pouring 
of sample liquid (the amount of drops) and the count dependency of a pulse which are 
breathed out from the pipet of the above-mentioned example. 

[Drawing 9] The important section sectional view showing another example of use of the 
pipet concerning the above-mentioned example. 

[Drawing 10] The important section sectional view of the multi-arrangement mold pipet 
concerning the 2nd example of this invention. 

[Drawing 11] The explanatory view showing the temperature-and-humidity management 
method of the 1st example of the above. 

[Drawing 12] The explanatory view showing the temperature change in the temperature-and- 
humidity managed container in drawing 1 1 . 

[Drawing 13] The explanatory view of the pipet adapting the conventional ink jet method. 
[Description of Notations] 

1 [ — Membranella, 4' / — Sheet metal, 5 / — A vent pipe (aeration way), 6 / — A 
reservoir, 7 / — A piezoelectric device (membranella drive), 8 / — An electrode, 9 / — A 
substrate, 11, 12, 13 / — The pipet assembly element (board), 15 by which the laminating 
was carried out / — Sample liquid. ] — The body of a pipet (single assembly), 2 — A nozzle, 
3 — A chamber, 4 



[Translation done.] 
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This document does not appear to be pertinent to the present invention since, as 
can be derived from the Figures thereof, it appears to be at least silent about 
liquid reservoirs for the media to be dosed, which are fluid communication with 
the liquid column on the nozzle orifices. 



